Venous stenosis in a pig arteriovenous fistula model--anatomy, mechanisms and cellular phenotypes.
Haemodialysis vascular access dysfunction is currently a huge clinical problem. Although arteriovenous (AV) fistulae are the preferred mode of dialysis access, they have significant problems with both early (failure to mature) and late fistula failure. Both are characterized radiologically as a stenosis of the venous segment. Despite the magnitude of the clinical problem, the exact pathogenesis of AV fistula failure remains unclear. The aim of this study was to develop and validate a pig model of AV fistula stenosis and then use it to dissect out the mechanisms responsible for this lesion. AV fistulae were created between the femoral artery and vein of Yorkshire Cross pigs. Animals were sacrificed at 2 days, 7 days, 28 days and 42 days post-surgery. At the time of sacrifice the entire specimen was divided into four regions; the arterial (AV-A) and venous (AV-V) portions of the AV anastomosis, the juxta-anastomotic segment (JA) and the proximal vein (PV), and assessed for the degree of intima-media thickening and the presence of specific cellular phenotypes. Haemodynamic parameters were not measured in this set of experiments. Significant luminal stenosis and intima-media thickening were present as early as 28 days and 42 days post-surgery in the pig model. In addition, within specimens from a single time point, these two parameters were maximal within the proximal vein and juxta-anastomotic segment as compared to the AV anastomosis (P < 0.0001). The vast majority of cells within the region of intima-media thickening were myofibroblasts. These studies suggest that early and aggressive intima-media thickening (which is made up primarily of myofibroblasts) plays an important role in AV fistula stenosis in a pig model of AV fistula placement. Interventions that target the mechanisms and cellular phenotypes described in this model, may be effective in reducing the very significant morbidity and economic costs currently associated with AV fistula failure.